Plant photosynthesis is considered to consist of photochemical reactions originating from 2 separate pigment systems. Fractionation of the 2 photochemical systems has been demonstrated only recently by detergent treatment of spinach chloroplasts followed by di f ferential centri ftugation ( 1, 9) . This study shows that the light and heavy fractions obtained by either digitonin or Triton X-100 treatment have a characteristic distribution not only in the chlorophylls but also in the carotenoids. Some correlation between the pigment composition and the absorption and optical-rotatory-dispersion (ORD) spectra is also presented.
Chloroplast fragmentation and separation were carried out by the same procedures described previously (1, 9) . The chlorophylls and carotenoids were extracted with a 2:1 petroleum ether-methanol mixture and separated by thin-layer chromatography (3) . The concentrations of the chlorophylls and carotenoids were determined spectrophotometrically using the extinction coefficients reported by Vernon (8) and Goodwin (2) Table I is a summary of results on the pigment composition of the light (1) and heavy (2) fractions obtained by digitonin and Triton X-100. Also included for comparison are data for particles fractionated by sodium dodecyl sulfate (SD'S) (7) as well as the pigment composition of unfractionated chloroplast lamellae (6) . Pigment data on the fractions were normalized to 100 molecules of total chlorophyll.
As seen from table I, fraction 2 shows a chlorophyll a/b ratio of 2, and that of fraction 1 usually lies between 6 and 7. Fraction 1 contains 2 to 3 times more fl-carotene than fraction 2; it is the second major pigment besides the chlorophvlls. Fraction 2 contains more xanthophylls, with luttein being the major pigment next to the chlorophvlls. Fraction 2 is generally enriched with neoxanthin and violaxanthin. The fraction 2 obtained by SDS treatment was reported to contain all the neoxanthin and violaxanthin (7) .
The absorption and ORD spectra of fractions 1 and 2 obtained by digitonin are shown in figure 1 (the corresponding spectra of the Triton fractions are similar). The preferential distribtution of chlorophyll b among the 2 fractions can easily be discerned from the absorption spectra. However, In the ORD spectra, the different chlorophyll a/l1 ratios are clearly represenlted in the magnituides of the corresponding Cotton effects in the red reg.Otl. One other prominenit difference between the ORD spectra lies in the magnitude of the negative trotugh with the minimtum at 478 m,u. The ORD spectra of tinfractionated chloroplast-lamellae fragments also display a prominent negative trough in this region (4, 5) . It was previously attributed to the carotenoilds, and more likely the xanthophylls, since the latter in an organic solvent show a small but measurable Cotton effect at wavelengths correFponding to their absorptioui peaks (5) . This assignmeint wouild be consistent with the distribtution of lultein in the detergent-fractionated particles. Howev\er, from the chlorophyll distribution in these particles, a contribution by chlorophyll b) to this negative trouigh also appears possible.
The large negative trouigh at 235 mu in the ORD spectra is representative of the helical conformatioin of proteins. However, no meanngfuil estimation of the helical content can be made here, since the fractions are probably contaminated with nonlamellar proteins. Presumably the relatively high proteini 
